Types of Pesticides

THE PATHWAYS FOR PESTICIDES IN THE ENVIRONMENT
Scientists cannot determine exactly what will happen to a particular pesticide once it enters the environment. They gather information which is used to make informed decisions about pesticide use and possible risks resulting from that particular use. PLEASE REMEMBER Pesticides are made to be toxic. Be an informed consumer and use environmental common sense when using pesticides in your home and garden. These chemicals may effect your health, the health of your neighbors and the health of smaller animals and plants in your community.
The fate of pesticides released into the environment is unknown. Releases may be followed by a very complex series of events which can transport the pesticide through the air or water, into the ground or even into living organisms. The medium for movement (air, water, soil, organisms) and the degree of movement (local or long distance distribution) will be different for each pesticide.
Pesticides which are sprayed move through the air and eventually end up in other parts of the environment, such as soil or water. Pesticides applied directly to the soil may be washed off the soil into nearby bodies of surface water, may evaporate into the air, or may percolate through the soil to lower soil layers and groundwater. Pesticides may enter surface waters when applied for weed control, or indirectly as a result of leaching from boat paint, runoff from soil or other routes.
Properties of Pesticides q
The properties of pesticides determine their fate and behavior in the environment. The important properties are persistence, volatility, and solubility in water.
q When pesticides are released into the environment, they are either: 1) broken down, or degraded, by the action of sunlight, water or other chemicals, or microorganisms, such as bacteria; or 2) resist degradation and thus remain unchanged in the environment for long periods of time. The persistence of a pesticide is its ability to remain unchanged. Persistence is measured by half-life. The half-life is the time it takes for half of the initial amount of a pesticide to breakdown. Thus, if a pesticide's half-life is 30 days, half will be left after 30 days, one-quarter after 60 days, one-eighth after 90 days and so on. When the pesticide is broken down, this usually leads to the formation of less harmful products. However, in some instances the products can be more toxic than the original pesticide.
q Pesticides that are easily broken down generally move the shortest distance and have the least adverse affects on people or other organisms. Persistent pesticides generally move the longest distances and have the greatest potential to accumulate in living organisms. The volatility of a pesticide is its ability to evaporate. Pesticides that are more volatile have the greatest potential to go into the atmosphere. If they are persistent, they can move long distances. The solubility of a pesticide is its ability to dissolve. If a pesticide is very soluble in water, it is more easily transported by rainwater as runoff, or through the soil as a potential groundwater contaminant. Water soluble pesticides are more likely to remain in the surface water where they may adversely affect fish and other organisms.
Properties of the Environment
The individual properties of soil, water and living organisms affect the fate and behavior of pesticides. Climate and topography also play a role. Soils vary in their ratios of sand, organic matter, metal content, acidity, porosity, permeability, etc. These soil characteristics influence the behavior of pesticides. Water characteristics also vary and influence pesticide behavior. Some of the characteristics are acidity, depth, temperature, clarity, flow rate, presence of biological organisms and general chemistry.
Living organisms accumulate certain pesticides. Through the process of bioaccumulation, pesticides accumulate in lower organisms and are passed to higher organisms in the food chain when eaten. The higher organism will accumulate the pesticides at higher levels than their food source. Pesticide levels in fish, for example, can be tens to hundreds of thousands of times greater than ambient water levels in which they live.
Humans are at the top of the food chain. They bioaccumulate the pesticides accumulated by the lower animals and plants that they eat. It is not only fish but also domestic farm animals and plant food which can accumulate pesticides. Care must be used in the use of pesticides in agricultural as well as home and garden scenarios.
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HEALTH CONCERNS OF PESTICIDES
Pesticides are designed to kill living organisms and EPA prohibits claims that these chemicals are safe or nontoxic. Studies on animals have shown that of the 34 chemicals encompassing 95% of lawn pesticides, 10 are carcinogens, 12 caused birth defects, 20 are neurotoxic, seven alter the reproductive process, 13 cause liver and kidney damage, and 29 are sensitizers or irritants.
A study of indoor air quality by EPA in 1990 detected 26 pesticides. In animals, 19 of these pesticides are nerve poisons, 18 may cause cancer, 15 are mutagens, 15 could cause birth defects, and 19 can cause reproductive problems.
DEET, the active ingredient in many insect repellants, is responsible for more than 5,000 poisonings every year in the U.S. (National Capitol Poison Center, Georgetown University Hospital, Washington, D.C.). DEET can cause central nervous system disturbances, dermatitis, and skin irritation.
At EPA's current rate of testing, it will take more than a decade before 32 of the 34 most commonly used lawn chemicals can be fully tested for their affects on human health.
Inactive or inert ingredients are another problem with pesticides. Inert ingredients are designed to preserve the active ingredients, make them easier to apply or improve their killing ability. Information on inert ingredients is not required to be put on a product's label because this information is considered proprietary. These ingredients typically comprise between 80 -90% of a pesticide, and in some cases be more toxic than the active ingredients.
Children and individuals with impaired immune systems are more vulnerable than adults to pesticide poisoning. Children have higher metabolic rates, and absorb higher concentrations of toxins from the environment than adults.
In addition, children have not fully developed their body's defense systems against toxins. Their livers and kidneys, the organs that detoxify and excrete foreign substances, and act as barriers to absorption of toxic substances, have not fully developed.
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PESTICIDE HANDLING AND DISPOSAL
Handling Pesticides
It is the intention of this book to dissuade you from excessive use of pesticides, but if you decide to use pesticides, they can be handled in a safe manner to avoid risking the health of you and your family, your environment and the wildlife around you. The following are some suggestions for safer use. Do not use a "restricted use" pesticide unless you are a formally trained, certified pesticide applica-tor. These products are too dangerous to be used without special training.
2.The label will tell you:
q The pests that the product will control q How to mix and apply the product. Doubling the dose does not do twice the job. It is hazardous to you and the environment. Wear rubber gloves, a long sleeved shirt, long pants, foot protection, goggles, a hat and preferable a mask when mixing and applying pesticides. Remember that pesticides can be absorbed into your body through the skin, as well as orally and through inhalation. Triple rinse empty pesticide containers and use the residue for application. If the pesticide is a solid, shake the bag to remove and use all product before you dispose of the container. Integrated Pest Management (IPM) utilizes regular monitoring to determine if and when treatments are needed. It employs physical, mechanical, cultural, biological and educational tactics to keep pest numbers low. Least-toxic pest control methods are used as a last resort.
No animal is a pest in and of itself. Whether a creature is a pest or guest depends on your point of view. To some, a mouse can be a pet; to others, a pest. Another consideration is how much damage is tolerable? Remember, complete elimination of a pest is not cheap and in some cases, not possible. If your dog stays outside, he will have fleas. The question is whether he has a few (tolerable damage) or if he has so many that he has scratched the fur off his back (not tolerable). Types of damage include economic, medical and aesthetic.
FIVE STEPS TOWARD ACHIEVING INTEGRATED PEST MANAGEMENT
1. Identify the Pest If your only interest is to kill a pest, all you may need to do is identify it. But if you also want to use least-toxic pest control you need to understand the role the pest plays in relation to its environment. This is called an ecosystem perspective. It will reveal many pest control options you can't perceive if you only focus on the pest. Florida is number two in pesticide use amongst all states. There are several factors that contribute to this excessive use of pesticide. One factor is in how we design our landscapes. Generally speaking, we choose plants based on their appearance, not on realistic criteria. We tend to emphasize a monoculture-that is we like to segregate different species. A perfect example is a backyard garden. Most gardeners plant rows of corn, rows of tomatoes, and rows of cucumbers. This allows a pest to specialize and eliminates competition. Nature never segregates plants in such a way. In nature, the plants grow haphazardly. Because most pests are host -specific, growing different species together prevents pests from readily spreading. Another step is to choose the plant to fit the site. Even a native species will not do well if it is placed inappropriately. Plants need to fit the location, soil, and water conditions.
Manipulate the Pest's Ecosystem Components
Example of Treatment Strategy I. C. Tactic 1: Better Lawn Care
Lawn care companies usually apply standard chemicals on a fixed, year round basis. This means your lawn is getting fertilizer, herbicides and pesticides whether it needs them or not. This continuous "quick fix" may make your lawn look nice in the short term, but it creates a chemically dependant lawn, susceptible to weather and pests. Your lawn service may also be responsible for killing beneficial earthworms and microorganisms which are necessary to break down thatch (plant debris) naturally.
What can you do to have a healthy lawn, free of pests? To avoid stressing grass, mow no more than one-third of the blade of grass off at one time and cut it no shorter than 2.5 inches. This will require more frequent mowing. Pathogens such as fungus can be spread by lawn mower blades. Clean your blades or if you use a lawn service, ask them to spray clean their blades with a ten-to-one dilution of alcohol to kill pathogens. Make sure the mower blades are sharp. The number one cause of lawn grass death is from misuse of lawn mowers. Dull blades rip grass instead of cutting it, which weakens it and makes it more susceptible to disease and pests. Frequent, light watering encourages shallow roots, which increases the potential for disease. Water your lawn less often, once per week, but for longer periods of time up to 30 minutes. This will make the roots grow longer and deeper and make the grass less susceptible to disease. Rather than applying chemicals at set times, only apply them when there is a problem and spot treat problem areas only.
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Example of Treatment Strategy II. B. Tactic 2: Common Natural Enemies Biological control uses natural enemies to keep pests in check. Natural enemies are called "beneficial" because they assist us in controlling pests. Identification of beneficial insects is the first step of biological control. Natural enemies are placed in three major groups: Predators, Parasitoids and Pathogens.
A predator attacks, kills and eats its prey. Some predators are host-specific and some eat a wide variety of pests. A lady beetle is a common example of a predator that eats aphids. Praying mantids, spined soldier bugs, lacewings, flower bugs, and spiders are also predators.
Parasitoids lay eggs in or on a host. When the eggs hatch, they kill the host by consuming its organs or body fluids. A common example is the parasitic wasp, which lays its eggs on pest larva. Most parasitoids come from the fly and wasp family.
Pathogens are bacteria, fungi or viruses that invade pests, causing disease. The disease often weakens the pest and kills it.
Beneficial insects are important to you as a homeowner. Distinguishing pests from beneficials can prevent the killing of a beneficial (pest controlling insect). Avoid the use of broad-spectrum pesticides because they will kill both pests and beneficial insects. There are catalogs available which list suppliers of beneficial organisms in the United States. Now that we know the five steps toward achieving IPM, let's examine the cultural, physical and biological ways to further reduce pests. It is better able to withstand stress including pests, diseases, and weather.
WHY DO WE HAVE PEST PROBLEMS?
The answer to why there are pest problems on lawns and landscapes is simple . . . it's us. Most people create very unnatural plant and animal communities around their homes. Take the lawn, for example, where one type of plant is grown in a large area. This is called a monoculture. It is seen in agriculture and of course in lawn and landscape designs. Nowhere in nature is one type of plant growing in large areas. In a natural scenario, other plants are present trying to take a foot hold, just as is seen on a lawn. Wherever the conditions change just enough to make it possible for a seed to sprout, and the grass is not able to choke it out, weeds will grow. The only way to have a weed free lawn is to dream about it. There are some lawns that appear to be perfect, but they are not. Chemicals are short cuts which create a lot of environmental problems and often do not work in the long run. A system that closely simulates natural conditions will decrease pest problems.
How much grass do you really need? Consider planting some ground covers, shrubs or wild flowers as an alternative to some of your grass area. For areas where lawns are necessary, minimize the area because lawns are the largest usersof our resources like water, maintenance (time & money) and chemicals. The way that we cut the grass is also very important. Dull mower blades do most of the damage. More grass is killed by mowers and weed eaters than chinch bugs and fungi. Lawns are often overfed and over watered. Over watering attracts insects, fungi, and the standing water in some areas of the lawn will attract weeds. Grass should be watered only when necessary. This will increase root growth.
SOUTH FLORIDA TREE AND PLANT NATIVE SPECIES
When choosing landscape material try to use native species in the appropriate locations. Some of the best natives to use in Florida are the plants and trees from coastal areas and pine communities. However, there are many others that will work just as well. Most, if not all, new home sites are very hot, open areas, with very poor soil conditions. The plants along the south Florida coast have evolved under similar conditions. They are adapted to high wind, salt, poor soils, and sparse water, which makes them perfect for the home landscape. One misconception with natives is that they must have an uncontrolled look or add little color to the landscape. This is untrue. The photographs which follow prove this point. The three most important benefits of using native plants are: 1) the decrease in the amounts of insecticides and fertilizers required to maintain the landscape; 2) the amount of wildlife that is supported by these plants and trees; and 3) decreased water use. Native plants and trees will attract more butterflies and birds, which many people desire around their homes. Most, if not all, pests that feed on exotic plants are also exotic and they don't feed on native plants.
KNOW YOUR SITE CONDITIONS
The first consideration when choosing a plant species should be conditions surrounding the home. For example, if the sides of a home tend to retain standing water during the summer, plants that live in standing water should be chosen. This is a very common problem with new home communities due to the lack of gutters, the soil conditions, and the flood control systems for the home site. There are many options available when designing the landscaping for your home. It is better to work with the existing conditions than to try to make a major physical change. If changes are made, higher maintenance will be needed to help them stay that way. The more natural the conditions the plant is put in, the less work will be necessary. A plant that lives naturally in full sun with very little water should not be placed on the shady side of a home with sprinklers on three times per week. The natives, once place properly and established, will need little help to stay looking their best.
It is possible to design landscapes which use no pesticides, little fertilizers and very little water. Conditions around the home should be surveyed. Native plants, palms and trees, compatible with site conditions should be chosen for planting around the home. Trees should be added whenever possible. They will cool down the home, keep down street noise and help support wildlife. New home communities always seem very hot and barren because of the lack of trees. This feeling declines as the trees start to mature. There never seems to be enough tree cover on large home sites. Ten thousand square feet of sod and one lonely tree is a common sight. Grass requires higher maintenance and will use up large amounts of water and money. A few good trees and shrub material would last longer, use very little resources and help support the native wildlife. Grass is a very inexpensive ground cover which makes it so popular to developers. However, the cost to the homeowner to maintain these grassed areas is a lot higher than landscaping with native trees, shrubs and ground covers. There has been great success in communities that have restored natives or protected natives during the development. Figure In the native species landscape there is a significant reduction of lawn. This reduces water use, pesticide use and labor. Eliminate as much grass as possible to limit the amount of water, time and money necessary for maintenance. Grass also requires the largest quantities of chemicals you use around your home. Figure 2 
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CONTRASTING YARDS
Small Trees
Four small trees have been placed along the east side of the property. Satin Leaf has been placed on the southeast corner, a Geiger Tree is located near the garage, a Silver Buttonwood is located at the corner of the home and at the far north east corner of the property there is a Pigeon Plum tree. A Wax Myrtle is planted in the lawn area in the back yard to draw the birds out of the surrounding plantings to feed on the fruit
Shade Trees
Larger tree species have been placed on the west side of the property to provide shade. This will lower the electricity bill by cutting air-conditioning use. A Laurel Oak has been placed in the southwest corner of the property. A Gumbo Limbo is then planted on the west side, next to the house. A Paradise Tree is placed north of the Gumbo Limbo and a Live Oak is located at the north west corner of the property.
A Sea Grape is placed in the front driveway circle planting area. Although the leaves drop once a year as it gets new foliage, the trunk of the tree can be very attractive. This is a good location for more aggressive ground covers because the driveway and sidewalk would keep it in bounds Palm trees add greenery and texture without becoming overpowering and hiding the home. Palms are used near the front entryway and the rear terrace area.
Hedges and Shrubs
Use more than one type of hedge on your property. Utilizing one hedge species can result in an insect problem and a maintenance nightmare. Plant your hedges along the property line in shrub groupings and mix them up. This is to avoid monocultures as mentioned previously. Look along the east (right-hand) side of Figure Three. Florida Privet, Cocoplum and Necklace Pod are utilized along the property line. The Florida Privet and Cocoplum can be more formally trimmed while the Necklace Pod is allowed to grow more naturally toward the back yard.
On the west side of Figure Three , Wild Coffee, Fire Bush, and Beauty Berry are placed in alternate groupings of five to seven per group. This area will have a lot of bird and butterfly activity.
The back of the property has been designed with a mass planting of Jamaican Caper. A second planting of Wild Coffee, Fire Bush, and Beauty Berry continue along the northwest corner. Simpson Stopper is planted on the northeast corner.
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Ground Covers
Ground covers are used to fill in the remaining areas. The east side of the property could utilize a more full sun type of ground cover depending on the height of this home and the neighbor's home on the right. Dune Sunflowers would work if they have enough room to grow and if they do not take over everything else. Salvia, Blanket Flower, Pentas and Lantana would work in large groupings if they have the right light and growth potential.
Ground covers such as Sword Fern, native Porterweed and taller Porterweeds are used on the west side because they are more shade tolerant. The front and back yards have more light exposure so Pentas and Milkweed are placed there. The milkweed will have a beautiful bloom, however it will look thin and leggy when fed upon by the Queen and Monarch caterpillars.
Do not leave any open areas. Use mulch to fill in as a ground cover, but design the planting areas to be very tight. This will reduce the possibility of a major weed problem. Also, plant a ground cover under the trees to keep lawn maintenance equipment away from the trunks.
One fun thing to do is to experiment with different ground covers. Most of the ground covers should last at least one to three years; some can last a lot longer. Some of the more permanent ground covers are Sword Fern, Cocoplum (horizontal), Coontie and Ilex Shillings Holly. All will stay, or can be kept with very little effort, at three feet or less.
Benefits Derived From the Native Species Landscape
What does the use of native plants have to do with common sense pest control? Native plants need very little, if any, pesticides. This results in less opportunity for chemicals to get into the food chain and affect man and animals. Native plants will be bothered by an occasional native insect pest. But because the pest is native, it will have many native enemies to keep it under control. This will prevent the pest population from getting large enough to make a significant impact on the plant. Native plants have evolved with the native insects and the plants have adapted their own defenses.
On the other hand, the use of exotic (non-native) plants results in non-native insect infestations. The non-native pests have very few natural enemies to control them. The pest's population can grow astronomically and pesticides are often needed to keep it in check.
Another benefit of native plants is that they need less fertilization if the design and plant selection are done correctly. This is because they are more adapted to our climate and soils. It is important to design the landscape based on the condition you have naturally. Native plants will thrive with less water once established. The normal rainfall patterns should be enough unless there is a severe drought. The natives may need to be watered approximately three to five times per year. This is opposed to exotic plants which may need water three to five times per week! Native hedges will need less trimming than exotic hedges, especially in the winter. Once native hedges are topped and faced for the normal hedge look, they will go longer between trimmings than tropical exotics. This will save time and money.
INTRODUCTION MISTAKEN IDENTITIES RECOMMENDED CONTROLS HELPFUL OR HARMFUL? BENEFICIAL INSECTS SUMMARY
INTRODUCTION
Gardeners often call the Agriculture and Extension Education Division office when they have seen something unusual among their plants, something that alarms them. Unfortunately, some people react first by reaching for a pesticide, mixing it, often double-strength, and spraying like crazy. All too often, no pesticide was needed. It was a case of "mistaken identity."
The thing that alarmed them might have been a beneficial insect, a harmless creature, or a perfectly natural growth. But by spraying, they may have done damage-putting the environment, beneficial insects, and possibly themselves at risk. So how do we avoid making these mistakes? We will learn how to use I.P.M. to combat problems in our gardens and homes. At the end of this presentation we will summarize the easy steps of this technique and show how each and every gardener can do something to prevent future problems for the environment.
This chapter will first point out some of the most common mistaken identities, reviewing what they are and what they are not. Secondly, it will address some of the problems found in local landscapes and around the home. Finally, the chapter will identify the most common insect pests -the ones you are likely to see in your home and yard, compare them to beneficial or harmless insects, and explain how to tell them apart. The steps involved in least-toxic pest management will be summarized, explaining exactly what to do when there is a problem in your home or garden.
Our goal is not to convince you that you must put up with roaches in your kitchen. Rather, it is to teach you what you can do to control them in ways that do not impact negatively on the environment. We want you to think of chemical control as an option which is available to you, but which should be used only after other control options have been exercised. We want to identify the chemical controls which are the least toxic to the environment.
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MISTAKEN IDENTITIES
"Scouting" is the first task that gardeners should get into the habit of performing. Scouting is simply taking a walk in the yard. Walking around the yard every week and getting to know what your plants actually look like and how they grow is an important step in gardening. In order to know when there is something wrong with a plant, you have to know what it looks like when it is healthy.
Spanish moss and ball moss on trees are good examples of mistaken identities. People complain that these are killing their trees because they increase as the tree declines. Research has shown us that neither Spanish moss nor ball moss parasitize trees. The tree thins out and dies of stress (usually root damage or disease), and the mosses proliferate at the same time, because they enjoy the increasing sunlight. These plants are epiphytes, which means that they derive all their nutrients and water from the air, not from the plants to which they are attached. Both are members of the Bromeliad family. The only time you'd want to remove epiphytes is if they are so thick that they are shading leaves or breaking branches. Spanish moss will sometimes do that.
Another example is ground mosses. Ground mosses grow when a lawn thins out due to low vigor, excessive moisture, or excessive shade. This gelatinous alga did not kill the grass; it simply moved in as the lawngrass declined.
Some plant parts might be mistaken as a pest. For example, ferns have reproductive structures called sori on their lower leaf surfaces which look a lot like scale insects. Glossy privet stems have lenticels which might be mistaken for insects--they are actually corky structures which function in gas exchange, and therefore perfectly normal. Some other corky outgrowths occur on stems and are perfectly normal for certain plants. In Florida, they are seen on Sweetgum and Winged Elm. Some plants have other bark characteristics which can be mistaken for problems. Examples are the peeling or exfoliating outer bark layer of Riverbirch (north Florida) and Gumbo Limbo, Eucalyptus and Melaleuca; the blotchy look of Crape Myrtles and Guavas, and a large number of other plants found here in south Florida. This is by no means an exhaustive list of all of the common instances of mistaken identities. Please refer to the section "Helpful or Harmful?"; many beneficial insects are illustrated there. Pay special notice to the section in which certain beneficials are placed beside the harmfuls with which they are often confused.
The following are often mistaken for pest damage, but cannot be cured by applying pesticides. Citrus rust mite damage can be controlled, but there is no need to do so under home growing conditions because the damage is superficial.
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RECOMMENDED CONTROLS
Before listing the pests, let's discuss some of the recommended controls:
For Weeds:
OLD-FASHIONED METHODS: Use physical methods such as hoeing, hand pulling, using monofilament line trimmers. Pull weeds before they set seed.
For Pests:
SOAPS ---Soaps act on many damaging insect pests, including aphids, squash bug nymphs, leafhoppers, and thrips. When we recommend soap & water, we're talking about "insecticidal soap," which is a commerciallyavailable product. Just ask for it by name where you buy your other garden supplies. You can also make these for yourself by mixing a mild liquid dish soap with water.
But it is important that you test your mixture to determine if it is safe for the plants you plan to treat. Before you spray any plants, test your mixture by spraying a little on a few leaves of the plant. If, after a day or two, the mixture does not burn the plant, your mixture should be safe. It's a good idea to avoid spraying soap onto plants while the sun is shining directly on them, so do it early or late in the day.
For more recipes for non-toxic pesticide sprays you can make yourself, refer to the one-page brochure, "Home Brewed Pest Control" also produced by Broward County Department of Natural Resource Protection.
INSECTICIDAL OILS ---Oil sprays suffocate insects. They are not selective in their action, so overuse may have detrimental effects on beneficial insects. Insecticidal oils are usually sold as "horticultural oil" or "dormant oil," or "summer oil." If you spray oil onto plants during the warm part of the year, you have to be careful not to make the mixture too strong. Check the label for the "summer strength." You can also make this at home. COMBINE INSECTICIDAL SOAPS AND OILS ---You will often get the best results by combining oil and soap. If you were using chemical insecticides, it absolutely would not be safe to mix two chemicals together unless the label tells you to use the products that way. It is, however, safe to mix oil and soap. You start with the safe soap you mixed and tried out, then add the appropriate amount of oil for the amount of water you're using. You will find that the soap will help the oil stick to the plants. Be sure to also check this oil + soap mixture for safety before spraying the whole plant, and spray early or late in the day.
BACILLUS THURINGIENSIS (B.t.) ---B.t. stands for Bacillus thuringiensis, a bacterium which attacks caterpillars. There are also other B.t. strains available which attack other garden pests. When this product is sprayed on plants and is eaten by insects, it is as if a disease has started. They stop feeding soon after exposure, and die within a few days. B.t. is available under that name, or as a powder or a liquid. There may be other trade names for it.
DIATOMACEOUS EARTH ---Diatomaceous earth is the remains of ancient one-celled plants. The remains are silicate (the material in sand and glass), and sharp, like needles and broken glass. It punctures the insects, especially the breathing system, and causes them to dry out. You want the "natural-grade," or "agricultural grade" of diatomaceous earth. Don't use the type sold for use in swimming pools; it contains free silica, which can be harmful.
BORIC ACID ---Boric acid comes as a white, crystalline powder. It is also found in some liquid ant baits, and many of the roach baits. The powder is useful against fleas and roaches. It should be applied to carpets and worked in, then left for a few hours or days. After this time, vacuum well to remove the boric acid and the dead bugs. Pets, children, and bare feet should stay off the carpet while the boric acid is doing it's work.
PYRETHRINS ---Pyrethrin or pyrethrins is an extract from the African daisy called painted daisy or Pyrethrum. It is a natural product made in the plant much as nicotine, another natural insecticide, is made in tobacco plants. Pyrethrin is useful against fleas, especially since fleas have become resistant to the synthetic products formerly used to control them. Refer to the label, because this natural product is useful against other pests in and around the home.
INSECT GROWTH REGULATORS ---Pills or drops which contain Insect Growth Regulators (IGRs) are also available for flea control. The IGRs end up in the blood stream of the pet, and female fleas that feed on the blood lay eggs that will not hatch. This is most successful when used on pests which rarely go outside.
INSECT TRAPS ---Insect traps can use color or odors to attract a particular insect species to sticky cards. They can be used for spotted cucumber beetles. Yellow plastic dish pans filled with soapy water may be used to attract some aphids. Some traps use chemical bait to attract insect species. These chemicals lure pests to a sticky trap because either the pests mistake the smell for food or a potential mate (pheromone-baited traps).
NEMATODES ---Commercially available beneficial nematodes -tiny insect-attacking worms -attack several insects, including some garden pests. These nematodes are not to be confused with plant-parasitic nematodes which harm garden and landscape plants. According to the article, "Reducing Insecticide Use in the Home Garden", published by Iowa State University, ..."beneficial nematodes enter an insect and release a symbiotic bacterium inside the insect. The bacterium multiplies and kills the insect host within two days. The nematode then feeds and reproduces within the dead insect." Nematodes are excellent for combating larval cutworms, fleas and chinch bugs in the garden. They provide a safe alternative to insecticides and are available in an inactive form. They are activated with water and release at night following rain or watering. As much as 1/4 inch to 1/2 inch of water may be necessary to wash the nematodes through the grass and into the soil.
BENEFICIAL INSECTS ---The use of natural enemies to suppress insect pest outbreaks is termed "biological control". Natural enemies are called beneficials because they aid in controlling insect pests. Beneficial insects are classified into two major groups: Predators and Parasites. Predators attack, kill and eat prey. Parasites lay eggs in or on a host which later hatch. Bacteria, fungi and viruses invade the host and cause disease. These are a third group of beneficial organisms called Pathogens DRY ICE TRAPS ---Ticks are attracted to hosts when they detect carbon dioxide. This can be utilized by designing a carbon dioxide tick trap. This control method is recommended by many Integrated Pest Management information sources, but it's effectiveness has not been proven by research. It may be an interesting technique to try. Place the dry ice-filled container over a piece of plywood. Place masking tape, sticky-side-up on the plywood and attached it with a stapler around the perimeter. The dry ice will attract ticks and the tape will catch them. Remove the masking tape as it catches the ticks and replace it.
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HELPFUL OR HARMFUL?
Of the almost one million species of insects known, only about l/l0th of l% are serious pests. The remainder either help us by destroying the damaging organisms or they are neutral--they simply coexist with us and are neither helpful nor harmful. Excessive or unwise use of pesticides, especially chemical insecticides, is more likely to eliminate or reduce the numbers of a harmless or beneficial creature than one that does damage. An important step in insuring a healthy environment within your garden, and lessening the negative impacts that your practices have on the outside environment, is to learn to distinguish between actual pests and beneficial insects.
BENEFICIAL INSECTS
The following are some of the most common beneficial insects seen in and around homes and gardens in South Florida:
The Convergent Lady Beetle Is shown eating aphids One of the most common, found from Canada to South America. Sold by insectaries for aphid control Lacewings (some call trash bugs) Only the larvae are active predators with prominent pincers.
Black Widow Spider is one of the poisonous spiders in southern Florida.Although considered a nuisance by homeowners, most spiders are beneficial and prey on mites, aphids and other insects. 
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SUMMARY
Now that you understand the difference between beneficial and harmful pests, you can keep a clean, pest-free home while using pesticides responsibly. Remember our goals: "least-toxic pest management", also known as "integrated pest management" (IPM).
The idea behind these concepts is to use a range of available options to reduce pest problems in your home and garden to an acceptable level. Those options include: picking up the bug, dropping it on the ground and stepping on it; not growing the plant if it is always covered with bugs or bug damage; and using chemical controls. By considering all control measures available, and utilizing the least toxic (yet effective) means, you have implemented Integrated Pest Management.
Some alternatives to killing the pests include:
Registry of Pesticide ---Sensitive Persons in Florida
In 1989, the Florida Legislature passed legislation creating the Registry of Pesticide-Sensitive Persons. The Registry is maintained by the Department of Agriculture and Consumer Services, Bureau of Entomology and Pest Control. Its intent is to insure that pesticide-sensitive persons whose names are on the registry are given prior notice of pesticide applications near their residences so that they may take appropriate precautions against unwanted exposures. It is important to understand that the legislation does not prohibit the application of pesticides near the residences of pesticide-sensitive persons, it only requires advance notice of the intended application of pesticides. Chapter 482.2267, Florida Statutes is attached below. Following that is the application which must be completed by physician.
482.2267 Registry of persons requiring prior notification of the application of pesticides.--(1) The Department of Agriculture and Consumer Services shall maintain a current registry of persons requiring prior notification of the application of pesticides. Upon request, the department shall register any person who pays an initial registration fee of $50 and submits to the department a certificate signed by a physician licensed pursuant to chapter 458, stating: q That the physician has examined the person and determined that the placement of the person on the registry for prior notification of the application of a pesticide or class of pesticides is necessary to protect that person's health; (2) The distance specified pursuant to paragraph (1)(c) shall be limited to those properties adjacent and contiguous to the person's primary residence unless the physician is board certified in one of the specialties specified in paragraph (1)(b). In no event shall the distance exceed a 1/2-mile radius of the boundaries of the person's primary residence and shall not exceed the minimum distance, as determined by the physician, required to protect the person's health.
(3) A person desiring to have his name continue to appear on the registry from year to year must submit an annual renewal fee of $10, and an annual update of the physician's certificate. The distance notification designated by the physician pursuant to paragraph (1)(c).
(5) Before making a pesticide application to a lawn, plant bed, or exterior foliage within the area designated by the physician surrounding the property on which the primary residence of a registered person is located, a licensee or limited certificateholder must notify that person at least 24 hours before applying the pesticide. Notification may be made by telephone, by mail, in person, or by hand delivery. Notification shall include the location to which the pesticide is to be applied and must also include information on the type of pesticide to be used, except in an instance of pesticide application of a small amount on an infestation or disease that is discovered onsite at the time of treatment. It is the responsibility of a registrant under this section to notify the department of the addresses of the properties or residences that fall within the applicable contiguous, adjacent, or special-distance parameters for notification. The department shall supply this information to licensees and certificateholders.
(6) This section does not create any duties, liabilities, or obligations of licensees or certificateholders to registrants other than those expressly stated in this section. (7) The application for registration and the physician's certificate required by this section must be in substantially the following form:
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